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(71) We, THE PROCTER & GAMBLE 
COMPANY, a Corporation organised under 
the laws of the State of Ohio, United States 
of America, of 301 East Sixth Street, 
Cincinnati, Ohio 45202, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be per- 
formed, to be particularly descriVwH «"~ ~- J 

by " " ERRATUM 



may cause damage to the machine, and may 
cause the user to reduce me amount of deter- 
gent to a point where it is insufficient to yield 
the desired cleaning effect. 
. The suds profile of aqueous detergent soKn 
rions varies according to the temperature and 
water hardness of the particular aqueous solu- 
tions, the type and concenxrsri/w, <3 -i * 
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SPECIFICATION No. 1,304,803 

p™ ir after line 114 insert new paragraph 
P8 S. A composition as claimed in Qama 10, 
wherein there is present from 0.1|% to 1 / 0 



gnt oi silanated silica having 
n^dian^article size of from 10 n£ «r i j 
rS^fic surface area above 50 m 1 /* 



by weight of 



and a specific surface area 
The Patent Office 
23rd July, 1973 



wmt a water- 
organic builder, a suds controlling 
silicon containing agent, a copolymer of 
anhydride and a vinyl compound and the 
wsttx-aohzble salts thereof, and optionally an 
inorganic hydrogen-peroxide addition com- 
pound as bleaching agent. 

In many industrial and home operations in- 
volving aqueous solutions, the formation of 
sucb is regarded as highly objectionable. Most 
prior art detergent compositions are high 
sudsing products; used in washing machines 
and laundering automatics they foam pro- 
fusely, causing the machines or automatics to 
overflow with dense suds. In horizontal tum- 
bler type washing machines, abundant suds 
decrease the washing action by interfering with 
the free fall of me laundry. Overflow of suds 
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I** water-nardness; some 

cannot always be used because of their inter- 
action with washing additives; while other 
interact with die soil, or are ineffective in 
highly alkaline solutions. All the said draw- 70 
backs restrict the use of the said suds control- 
led detergent compositions rather drastically. 

It would be advantageous, therefore, co pro- 
vide a detergent composition, in which sudsing 
can be controlled or even avoided at any use 75 
temperature, and particularly at high tempera- 
tuxes, i.e. from about 60° C to boiling tempera- 
ture of the aqueous detergent solution, in- 
dependent of its water hardness, its alkalinity, 
the intensity of agitation, without adversely in- 80 
fluencing the whiteness maintenance proper- 
ties of the detergent composition- 
It is therefore, an object of this invention 
to provide a detergent compositioo, the sudsing 

SEE ERRATA SLIP ATTACHED 
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of which can be substantially completely con- 
trolled at any usage temperature, and parti- 
cularly ax Hi gh temperatures, Le. from about 
60° C to boiling temperature, without 
5 adversely affecting its whiteness maintenance 
properties. 

The present invention is based on the 
observation* that the sudsing or foaming of a 
detergent composition, containing from 2% to 

10 30% by weight a non-aarionic organic surface 
active agent, and optionally a builder, usual 
detergent additives, and a bleaching agent, can 
be completely controlled without affecting the 
whiteness maintenance properties, by incor- 

15 Derating, calculated by weight on a finished 
product basis: (A) from about 0.05% to about 
5% by weight, of a suds controlling agent 
chosen from the group consisting of silicones; 
finely divided sil an aired silica; particulated 

20 hydrophobic polymers and copolymers of 
yiy m? *y ethene, fluoroethene, butene and iso- 
butene, and mixtures thereof; and (B) from 
about 0.5% to about 8% by weight, of a poly- 
meric compound selected from polymers of a 

25 vinyl compound having the formula 

CH 9 =HCMS 

wherein M 1 represents a pyrrou'done 
(QH.ON) radical, a — OCOCH,, 

— OCOQH,, 

30 — OCH*, — OQHs radical, and copolymers 
thereof, having a mrrfrmTar weight from 5,000 
to 50,000; polymers of the general formula 

having a molecular weight from 1,000 to 
35 50,000; copolymers of mahac acid anhydride 
and a vinyl compound of the formula 

CH,=HCM% 

wherein M* represents a alkyl ether 

radical, preferably a methyl ether radical, a 

40 phenyl radical, or a hydrogen atom, and the 
water-soluble salts thereof, having a molecular 
weight from 10,000 to 300,000. 

Preferred detergent compositions contain, 
calculated by weight on a finished product 

45 basis: (a) from about 2% to about 30%. of a 
water-soluble, org anic, synthetic non-canonic 
surface active agent, preferably from 7% to 
14% of a sulphuric acid reaction product; (b) 
from about 15% to about 80% of a water- 

50 soluble builder, preferably from 15 to 45% 
of an inorganic b uilder , used aim* or in com- 
bination with a water-soluble organic builder, 
(c) from about 0.0^% to about 3% of a suds- 
controlling agent selected from-' silicones, 

55 suanated silks, and preferably mixtures of 
both; (d) from about 0.5% to about 5%, pre- 
ferably 1.0% to 2.5% of a maleic anhydride/ 



vinyl C W4 alkyl ether copolymer, preferably 
maleic anhydride/vinyl methyl ether copoly- 
mer, and the water-soluble alkali metal salts 60 
thereof; and (e) optionally from about 12% 
to about 50% of a hydrogen peroxide addition 
compound, preferably from 25% to 35% of 
sodium perborate. 

The compositions of this invention comprise 65 
the following compounds: 

1. Non-catiomc surface active agents 

(a) natural soaps. The soaps useful in the 
present invention are the ammonium and 
C*_2 aikanol amninp f iim (eg. methanol- 70 
ammonium) salts and preferably sodium and 
potassium salts of higher C*_** fatty acids 

of naturally occurring plant or animal esters, 
e.g. palm oil, coconut oil, tallow, fish oils, 
lard and mixtures thereof. 75 

(b) anionic synthetic non-soap detergents : 
a preferred class, can be broadly described 
as the water-soluble salts, particularly the 
alkali metal safes of organic sulfuric reaction 
products having, in their molecular struc- 80 
ture, an alkyl radical containing from S to 

22 carbon atoms and a sulfonic acid or sul- 
furic acid ester radical, (included in the term 
alkyl is the alkyl portion of higher acyi 
radicals). Preferred are the sodium or 85 
potassium alkyl sulfates, especially those 
obtained by sulfating the higher alcohols 
(Ca_ lf carbon atoms) and sodium or potas- 
sxum Q_, a alkyl bensrae sulfonates; sodium 
alkyl glyceryl ether sulfonates; sodium coco- 90 
nut oil fatty acid monoglyceride sulfates and 
sulfonates, sodium or potassium salts of sul- 
phuric add esters of the reaction product of 
one mole of a higher fatty alcohol (eg. 
tallow or coconut oil alcohols) and 1 to 6 95 
moles of ethylene oxide; sodium or potas- 
sium sales of alkyl phenol ethylene oxide 
ether sulphate with 1 to 10 units of ethylene 
oxide per molecule and in which the alkyl 
radicals contain from 8 to 12 carbon atoms; 100 
the reaction products of fatty acids esteri- 
fied with isothionic acid and neutralized 
with sodium hydroxide, and others known 
in the art. 

(c) Nonionic synthetic detergents: broadly 105 
defined as compounds produced by the con- 
densation of alkyiene oxide groups (hydro* 

phi tig in nature) with an organic hydro- 
phobic compound, which may be aliphatic 
or alkyl-aromatic in nature, Preferred 110 
classes of nonionic synthetic detergents are 
as follows: 
(i) compounds formed by condensing 
ethylene oxide with a hydrophobic base, 
formed by the condensation of propylene 115 
oxide with propylene glycol, whereby said 
hydrophobic portions of the molecule has 
a molecular weight of from about 1500 
to 1800, while the polyoxyethylene con- 
tent is about 50% of the total weight of 120 
the condensation product. 
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(ii) The polyethylene oxide condensates 
of Q_ t8 alkyl phenols with ethylene 
oKidCj the said ethylene oxide being pre- 
sent in amounts equal to 5 to 25 moles 
of ethylene oxide per mole of alkyl phenoL 

(iii) Nonionk synthetic detergents derived 
from, the condensation of ethylene oxide 
with me product resulting from the re- 
action of propylene oxide and ethylene 
diamine. For <*rninpi^ compounds con- 
taining from 40% to 80% by weight of 
poiyoxyethyiene, and having a molecular 
weight of from about 5,000 to about 
11,000 resulting from the reaction of 
ethylene oxide groups with a hydrophobic 
base constituted of the reaction produce 
of ethylene diamine and excess propylene 
oxide; said bases having a molecular 
weight of die order of 2,500 to 3,000 are 
satisfactory. 

(iv) The condensation product of alipha- 
tic alcohols having from 8 to 22 caribou 
atoms with, ethylene oxide, eg. a coconut 
aLcohoL-ethytene oxide condensate having 
from 5 to 30 moles of ethylene oxide per 
mote of coconut *lmfr ^ the coconut 
alcohol fraction having from 10 to 14 car- 
boo flflnrng. 

(y) The ammonia, monoethanol and di- 
etnanoi amides of fatty adds having an 
acyi moiety of from about 8 to about 18 
carbon atoms. 

(vi) Lon g chain tertiary* anxnes oxides 
to the roftowmg general 



wherein R 1 is an alkyl radical, of from 
about 8 to about 24 carbon atoms, R* 
andR s are each methyl, ethyl, or hydroxy- 
ethyl radicals, R 4 is emytene, and n is 0 
gt an integer of up to 10. The arrow in 
the formula is a conventional representa- 
tion of a semi-polar bond. Specific 
examples of amin+ oxide d etergen ts in- 
clude r dimethyl dodecyl ami™* oxide; 
acetyl dBmet hyi amine oxide; bis-(2- 
hydfoxyethyl) dodecyl amine oxide; bis- 
(2 - h y d tux y e lhy l) - 3 - dodecoxy - 1- 
hydiuxyprupyl amine oxide, 
(vti) Long chain tertiary phosphine oxides 
corresponding to the following general 

formula R*R € R/P > O wherein R» 

is an alkyl, alkenyi or inonohydroxyatfkyt 
radical ranging from 10 to 24 carbon 
atoms in chain length and R a and R f are 
each alkyl or monohydroxyalkyl groups 
containing from 1 to 3 carbon atoms. 
The arrow in the formula is a convert- 
tional representation of a semi-polar bond. 



Examples of suitable phosphite oxides are 
found in British patent specification No. 
95,260, and include: dimethyl dodecyl 
phosphine oxide; diethyl dodecyl phns- 
phine oxide; and dimethyl 2-hydrosy- 
dodecyi phosphine oxide. 
ftr) Lon g chain sulfoxides, having the 
fornn da 

O 

R'—l—R* 

wherem R* is an alkyl radical containing 
from 10 to 28 carbon atoms, from 0 to 5 
ether linkages and from 0 u> 2 hydroxy! 
substituenis, at least one moiety of R* 
being an aflryi radical containing no ether 
linkages and containing from 10 to 18 
carbon, atoms, and wherein R* is an. alkyl 
radical contammg from 1 to 3 carbon 
atoms and from one to two hydroxy! 
groups. Specific examples- of these sul- 
foxides are: 3 - methoxy tridecyl methyl 
sulfoxide: 3 - hydroxy - 4 - dodecoxy- 
butyl methyl sulfoxide. 

(d) A mphoiytic synthetic detergents can be 
broadly described as derivatives of aliphatic 
secondary and tertiary amines, wnerero one 
of the aliphatic substitueats contains- from 
8 to 18 carbon atoms and one contains aa 
anionic water sohibilizmg groupy eg. carb- 
oxy, soJfb, sulfate, phosphato or pfaosphono. 
Ex amples of compounds falling within this 
definition are sodnsn 3 - dodecytammopro- 
pionate and sodium 3 - dedecyiauaino - pro- 
pane sulfonate. 

(e) Zwirterionic synthetic detergents can be 
broadly described as derivatives of afiphatic 
quaternary ammonium, phosphonium, and 
sulphonium co mpoun d^ wherein one of the 
aliphatic substitueats contains from 9 to 18 
carbon atoms and one contains an anionic 
water souibflizfrig group, eg. carboxy, suifo, 
sulfate, phosphatoy or phosphono. Examples 
of compounds falling within this definition 
are 3 - (NJ* . dimethyl - N - hexadecyi- 
ammonio) propane - 1 - sulfonate and 3- 
(N,N - dimethyl - N - hexadecylanimonio)- 
2 - hydroxy - propane - I - sulfonate which 
are specially preferred for their excellent' cool 
water dwargency characteristics. See, for 
example, British Patent 987,795. 



2. Detergent Builders 

The detergent builders useful in the present 
invention are water-soiuble inorganic g-HraTirw* 
builder sate and organic alkaline sequestering 
builder salts and mixtures thereof as described 
and illustrated below. 

Examples of water soluble inorganic alkaline 
builder sate (and mixtures thereof) which 
can be used in the compositions of this inven- 
tion include the sodium, potassium, a mm onium 
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and substituted ammonium carbonates, borates, 
phosphates, condensed polyphosphates, bicar- 
banares, and silicates. Specific examples of 
such salts are the sodium and potassium tri- 

5 polyphosphates, carbonates, tetraborates, pyro- 
phosphates, orthophosphates, bicarbonates and 
hexametapfiosphates. 

Examples of organic alkaline builder salts 
(and mixtures thereof) winch can be used are 

10 the alkali metal, ammmnium or substituted 
ommmilnm aniinopoly carboxylases ; for 
example, sodium and potassium N - (s- 
hydnwyethyl) - erir ylencriiammrtr iamarre and 
sodium and potassium nitiilotriacetates. Other 

15 valuable poiycarboxylate builders are the 
sodium and potassium salts of polymaleic-, 
polyitaconic- and polyacrylic acids. The alkali 
meal salts of phytic acid are also suitable 
builders. 

20 The polyphosphonates which can be used as 
builders for the compositions of this invention 
include compounds exemplified by the follow- 
ing: sodium and potassium sails of ethene-1- 
hydroxy-1, 1-diphosphonic add, sodium and 

25 potassium salts of methylene and ethylenedi- 
phospfaonic acids. 

Additional examples of builders useful in the 
present invention are disclosed in the U.S. 
Patent 3,336,230. 

30 3. Bleaching Agents — for example hydrogen 
peroxide addition compounds. The hydrogen 
peroxide addition compounds which can be 
incorporated into the composition of the pre- 
sent invention may fee organic but are prefer- 

35 ably inorganic in nature. 

A great variety of thesf compounds exist. 
Most of them are prepared by crystallization 
from solutions containing HjO*. Others are 
prepared by drying a slurry containing the cor- 

40 responding sate and H,0 2 . The most useful 
hydrogen peroxide addition compounds are the 
perborates, eg., the sodium perborate mono- 
and tetrahydraxes. Other useful perborates are 
the potassium and ammonium perborates 

45 having the formulate 2KBO,JI a O and 

2NH 4 BO,.H,0 

respectively. Other valuable hydrogen peroxide 
addition compounds are the carbonate per- 
oxyisydrates, cg^ 2NacCO,.3H t O,, and the 

50 phosphate peroxyhydrates, eg. sodium pyro- 
pbosphatt peroxyhydrate Na 4 P t O T .2HaO,. The 
most suitable organic hydrogen peroxide addi- 
tion compound which can be incorporated into 
the detergent composition of the present in- 

55 vention is the urea hydroge n peroxide addition 
compound of the formula CO(NH s )|.H e 0 2 , 
because it is one of the few free flowing dry 
organic hydrogen peroxide addition) com- 
pounds. 

60 4. Suds controlling agent. The suds control- 



ling agents which have proved useful accord- 
ing to the present invention are: 

(a) silicones. In industrial practice, the term 
"silicone" has become a generic term 
covering all high molecular weight polymers 65 
containing siloxane units and organic groups, 

in which tJhe siloxane unit —Si — O— con- 
stitutes the continuing backbone. 
The silicones useful in the present invention 
are high molecular weight linear or cyclic poly- 70 
mere, in which the — Si — O — unit constitutes 
the continuing backbone, and in which the 
organic substituents are saturated and un- 
saturated Cv_ 4 alkyl radicals, optionally sub- 
stituted by a hydroxy! group, and are aryl 75 
radicals. Pr e ferre d are dimethyl and methyl- 
phenyi silicones also called polydimethyl- and 
polymethylphenyi siloxanes whereby the ratio 
of the molecular weight of the hy drocar b on 
radicals to the atomic weight of the silicon 80 
atoms varies within the range from 0.5/1 to 
6/1, preferably from 1.8/1 to 2.2/1, having a 
viscosity from 5 to 500,000 centistokes, pre- 
ferably from 200 to 25,000 centistokes at 25° 
*C 85 

The silicones useful in this invention pre- 
ferably contain other siliceous material such 
as finely particuiated inorganic suica, for 
exanipfe, in the form of an siliceous aerogeL 
The addition of up to 20% by weight; eg., 90 
from 3% to 10% by weight, calculated on the 
weight of silicones, of silica or silicon dioxide, 
is highly recommendable to obtain excellent 
suds controlling results near boiling tempera- 
tures, especially with dimethyl silicones. The 95 
particle size of the silica dioxide should be 
at most 25 ny, preferably from 10 to 20 
m/i, and the specific surface area above 50 

(b) sm'cone-silica compounds. The silicone- 100 
silica compounds useful in the present inven- 
tion consist of silicones to which finely 
divided inorganic silica or silicon dioxide is 
bound chemically including polymeric sili- 
cones in which the cm in* nn ing backbone of 105 
siToxanc units is i n t er r up ted by a silicon 
dioxide particle, an example of which is des- 
cribed in the U.S. Patent 3388,073. 

(c) sil anted silica. Silanred silica useful in 

the present invention can be made by react- 110 
ing a hydrophobe silica, produced by vapor- 
phase hydrolysis of silicon tetrachloride, 
with, for instance, dimethyl mchiorosilane, 
or by physically affrrfng the hydrophilic 
silica to a poiysilicone as d e scribed in the 115 
U.S. Parent 3,207,698. 
The silflntprf silica to be used in the present 
invention must have a median particle size of 
from lOntyt to 1^, a purity above 85%, and 
a specific surface area above 50 m a /g. The 120 
preferred silanted silica has a median particle 
size from 10 to 50m/*, a specific surface above 
100 m 2 /g, while a V% by wt. concentration of 
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t hesga nted silica in a 1:1 water-isopropyl 
alcohol mixture has a pH above 7. The 
amount of silanted silica in the detergent com- 
posraon is preferably from. 0.1% to 1.0% by 
5 weight. 

'Preferred siliceous suds controlling agents 
are 3/1 to 1/2 mixtures by weight of (1) sili- 
cones, preferably dimethyl and rnethylphenyi 
silicones, of which the ratio of the molecular 
10 weight of the hydrocarbon radicals to the 
atomic weight of the silicon acorns varies with- 
in me range from 1.8/1 to 2.2/1, having a 
viscosity of about 1,000 to 5,000 centistokes 
at 25° C and containing about 3% to 5% by 
15 weight of finely divided silica, and (2) silanted 
silica, preferably silanted silica having a 
median particle size of 10 — 25 and a 
s pecifi c surface area above 200 m*/g. The pre- 
ferred amount of mixtures of silicones and 
20 silanted silica in the detergent composition of 
the present invention should vary within die 
range from 0.05% to 0S% by weight 

(d) particulated hydrophobic polymers and 
copolym ers of styrene, ethene, fluoroethene, 
25 propene isobutene, having a median particle 
size of less than 100 nut, preferably less 
than 50 my*. The preferred amount of par- 
ocuJaied hydrophobic polymers and copoly- 
mers incorporated into the detergent com- 
30 position of the present invention should vary 
within the range from 1.5% <ao 3J% by wt. 

5. Poly meric compound. The polymeric com- 
pounds useful in the present invention are 
polymers of a vinyl compound having the 
35 formula CH,=CHM» 3 wherein M l represents 
a pyrroiidone (QHeON) radical, a 

— OCOCH*, 

— OCOCJrl,, — OCH. or — OCA radical, 
and copolymers thereof, having a molecular 
40 weight within the range from 5,000 to 50,000; 
polymers having the general formula 

having a molecular weight within the range 
a* fro t m J 1 > QQQ to 50,000; copolymers of maleic 
45 anhydride and a vinyl compound of the for- 
mula CH a =HCM a , wherein M* represents a 
Cw-^alkyi other radical or a H-atom, and the 
water-so luble salts thereof, baving-a molecular 
«a ^S 8 ^ W 2* ril1 nD S^ from 10,000 to 
3 °Q» 00 ? * ^ sain can be aflcaK metal or 
amm onium or substituted ammonium salts, 
preferably the sodium and potassium salts. The 
salt can be used in a partrafly or fuilv 
neutralized form. 
55 A finished detergent composition of this in- 
vention will contain minor amounts of 
materials which make the product more attrac- 
tive. The following are mentioned by way of 



example: a tarnish inhibitor such as benzo- 
triazole or ethylene thio-urea can be added in 60 
amounts up to 2% by weight; fluorescers, per- 
fumes and dyes, while not essential, can be 
added in smaft amounts. Sodium carboxy- 
methyl cellulose may be added in smal l 
amounts to inhibit sofl redeposition; an 65 
alkaline material such as sodium or potassium 
carbonates or hydroxides can be added in 
minor amounts as supplementary pH adjusters. 
There may also be mentioned, as suitable addi- 
tiv » : bactoioscats, bactericides, enzymes, cor- 70 
roaon inhibitors such as soluble a*fr»li silicates, 
preferably sodium silicates having an SiO a / 
Na^O ratio of from 1 : 1 to 2.8 : 1, and textile 
softening agents. 

These ingredients of the compositions of this 75 
invention are generally employed in the form 
complete detergent formulations. These com- 
plete detergent formulations can be pre- 
pared in any of several forms, including 
granular, powdered, flake or tablet, and in 80 
any suitable manner as long as they contain the 
amounts^ of surface active non-cationic agent, 
suds depressant and polymeric compound set 
forth herein. Numerous methods are known 
in the art for preparing said compositions; for 85 
irwmnry, each of the ingredients can be 
arimim d according to the stated amounts, or 
some of the mgredierm can be slurried and 
spray-dried, whereafter the more heat-sensi- 
tive ingredients as for example the hydrogen 90 
peroxide addition compounds and the per- 
fume, are mixed with the spray-dried in- 
gredients, or the ingredients can be agglomera- 
tedas > des cribed in the British Patent 990,252. 

The effectiveness of die detergent composi- 05 
tions of this invention is illustrated by the fol- 
lowing tests. AH compositions were prepared 
-by mixing the surface active agent, fatty add, 
builder sate, electrolyte and CMC in a exutcber, 
spray-drying the cruncher mix, and admixing 100 
the silicone, copolymer and perborate. 

The laundry screening test to winch refer- 
ence is made in the " Tests n following here- 
irfifter^is a test method which was developed 
to dena mine the suds profile of any low 105 
sudsing detergent formulation. These tests are 
conducted in a smaller than normal, specially 
desi gned, horizontally rotating drum washing 
nwhmtj which simulates as closely as possible 
the agitati on, temper atu re control, detergent 110 
concemratioii, and water conditions of an 
actual tumbler type washing machine in opera- 
tion- The machine is so designed (with a trans- 
parent front), that the suds h+ig*t and water 
temperatures can be visually observed, easily 115 
measured, and recorded throughout any specific 
test In this way, the actual sudsing, if any, 
in response to the load, detergent concentra- 
tion, soil, water hardness and increase in tem- 
perature can be observed. 120 
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TEST A 



Four series of different detergent compositions were prepared con si stin g of 



ingredients (In % by wt,) 


A 


D 


c 


U 


— stearyi dimethyl amine oxide 


10 


10 


10 


10 


— tallow alcohol-ethyicne 
oxide condensate (oxide 
units : 11) 


2 


2 


2 


2 


— hydrogenated fatty acids 
(average moL weight : 
about 285) 


3 


3 


3 


3 


— sodium {^polyphosphate 


32 


32 


32 


32 


— sodium perborate tetrahydrate 


32 


32 


32 


32 


— sodium silicate (Si(VNa t O=2.1) 


6.3 


6.3 


6.3 


6.3 


— sodium sulphate 


6.2 


6.2 


6.2 


6.2 


— carbuxy methyl cellulose (CMC) 


1 


1 


1 


1 


— silicone 1 (dimethyl silicone 
compounded with 3% silica; 
viscosity at 25 °C : about 3000 
eta.) 




0.22 


0.72' 


0.44 


— Na salt of malbc anhydride/ 
vinyl methyl ether copolymer 
(molecular weight of copolymer 
in anhydride form : 250,000; 
ratio of monomers 1>1) 






1 


1 


— water 









Four series of five aqueous solutions were 
prepared, each series containing tt% by weight 
of one of the compositions A, B, C and D. The 
5 water used was tap water having a water hard- 
ness of 3.5 milli-moles of CaCO s per litre. 

The screening vest washing machines were 
loaded with cotton swatches (^quid/fabric load 
weight ratio: 8/1), and 0.025% by weight, 
10 cafcuiattd on the aqueous washing soteioo, of 
a mixture of oleic acid, olein, and light 
mineral oil (ratio 1:1:1) was added under 

The ootmn swatches were washed during 50 
15 nrfnnflg under agitation (die rotator spinning at 
abouc 50 ran dgoqgh ont die entire washing 
cycle); dnrmg which time the water tempera- 
ture was raised from room temperature to boil- 
ing. 



At die end of the heat-up cycles, the cotton 20 
swatches were squ ee z ed, rinsed twice by hand 
in rap water (hardness 3 J millimoles 

CaCO a /l), 

submitted to a spin (10 minutes) and dried 

in an air dryer (20 minutes). 25 

The washed cotton swatches were then 
again soiled, washed, rinsed and dried under 
the same circumstances as described above, 
and consequently submitted to a third series of 
identical soiling, washing, rinsing, and drying 30 
operations* 

The suds heights of the three washing cycles 
of the five solutions of the four series were 
recorded at 40° C and at boiling temperature, 
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Average suds heights in cm A B 

at 40°C 15 7 

at boiling temperature 25 10 



The three times washed swatches were th*a 
inspected with a Hunter D25 Colour Dif- 
ference meter with inserted ultra-violet screens, 
5 for whiteness (Hunter Ass, Laboratory Inc. 
Virginia, U.SJL) The whiteness effects are 



expressed as Hunter L — values, whereby the 
least significant difference at 95% confidence 
limit (LSD =0.95) is 1 L. The average white- 
ness L-values of the cotton swatches washed 10 
in the five solutions were: 



A B C D 

75 74 78 77.4 



From said tests it can be seen that the 
auueous solutions containing 11% of composi- 

15 aon A suds excessively, especially at HfgH tem- 
perature, and that the swatches washed in 
solutions containing 11% of composition B 
show a poorer whiteness L-vaiue th*m those 
washed in solutions containing the same con- 

20 centration of A, C, and D, while the aqueous 
solutions contamings li% by weight of com- 
position C or D are superior to both A and B 
in depressed suds profile and whiteness L- 
vahzes. 

25 TEST B 

The f our series of tests, described in Test 
A, were repeated in a tumbler type w ashin g 
machine in general use throughout Western 
Europe* under the following conditions: only 

30 y° a 3 ueous rou m«» of each composition were 
prepared; the cotton swatches and artificial 
soil were replaced by naturally soiled T- 
shints, nylon shirts, <toweb and poly ester /cot- 
ton steers. Said bundle of family faun dry was 

35 intr o d uced into the washing mqf "hinr, soaked 
for 12 minutes in tap water (hardness: 3.2 
mflHmoir? CaCOs/1; ternperature: 18° C; 
Iwd: 3.5 kg in 28 I); washed during 45 
minutes m fresh tap water (about 33 V) con- 

40 taming 1% by wl of composition A, B, Q 



and D respectively, whereby the temperature 
was raised from 18° C to 92° C; and rinsed 
twice with about 28 1 of fresh tap water, and 
dried. 

The aqueous solution ctrrtftrrnrng 11% by 45 
weight of composition A oversudsed during the 
washing cycle at a temperature of about 40° 
C; the cleaning of the different items washed 
in said solution was poor and unacceptable. 

The items washed in the solutions contain- 50 
ing 11% by weight of the comrajsitions B, C, 
and D respectively, were again soiled and 
washed twice, and the whiteness L- values com- 
pared after having been washed in a third 
washing cycle. The difference in whiteness L~ 55 
values was the same as m^t-jonM above for 
the cotton swatches washed with compositions 
B, C, and D. (Test A). 

TES1T C 

When die stearyi dimethyl amine oxide of 60 
the compositions A, B, C, and D were replaced 
by the same percentage of sodium alkylben- 
zene sulphonate (average C-atoms in the alkyi 
radical: 11.8), and the same screening tests 
were carried out with cotton swscdhes and 65 
artificial soil as described hereinbefore (Test 
AX the following results were obtained: 
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suds heights (in cm) 


E 


F 


G 


H 


at 40°C 


10 


0 


70 


0 


at boiling— point 


20 


5 


5 


0 


whiteness L-vaincs 


79.8 


78 


79.5 


79.6 


(after third washing cycle) 











TEST D 

When the silicone in the compositions A, 
B, C, and D, and E, F, G, and H was replaced 

5 by a corresponding amount of a dimethyl- 
silicone having a viscosity at 200,000 cts at 
25° C, the average suds heights were approxi- 
mately the same; and when replacing it by 
a cog responding amount of a 1 : 1 mixture of 

10 (a) a rKmArhyValifyvTr compounded with 3% by 
wt. of a silica having a viscosity of 3.000 cts at 
25° C, and (b) a sflanated silica with a medium 
particle size of about 15 nys and a specific 
surface area of about 215 m a /g, the suds were 

15 reduced by about 50% (fox B, C, and D) or 
di s a p pe ar e d substantially completely even at 
boiling temperature (for F and G), while in 
all tests the whiteness L-vaiues were the same, 
as mentioned above for the correspond ing com- 

20 positions (Tests A and Q. 

TEST E 

When replacing the 0.025% by weight of 
the soil consisting of oleic add, olein and light 



mineral oti, (Tests A) by the same amount of a 
mixture of 8 parts of soil taken from air con- 25 
dition filters (3 5!% of inorganic material, 
mainly ash; 59% of different organic com- 
pounds, e.g> lipids; 6% moisture) and 2 parts 
of a blend of oleic acid, olein and light mineral 
oil (ratio 1:1:1), of which a slurry has been 30 
made by dispersing said mixture in tap water 
using a high speed agitator, and repeating the 
four series of five tests with cotton swatches 
as described for compositions A, B, C, and 
D above (Test A), the suds heights and dif- 35 
ference in whiteness L- values were the same. 



TEST F 

Another series of five tests were carried out 
as described in Test A, but with the follow, 
ing composinons: (see Table I), of which the 40 
excellent foam suppression and whiteness main- 
tenance is again app ar e nt for composinons J, 
L, N, P, R, and T and V, formulated accord- 
ing to this invention. 
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15 
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The following examples illustrate the In- 
vention, the percentages being by weight. 
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Example 
finely 



A free flowing, finely divided detergent 
cO fti [h *ttH o p was prepared by slurrying, in a 
crutfcher, the surface active agents, builders, 
electrolytes, caibo^ymetnyiceiluXDse, brightener 
and water; spray-drying the slurry; dry-mix- 
ing the sodium perborate, copolymer and suds 
controlling agent with the spray-dried granules, 
and atomizing the perfume onto the agglo- 
merates. The end product consisted of : 

930% linear alky! benzene sulphonate 
sodium salt (average molecular 
weight of alkyi benzene 241), 
26.10% sodium mpolyphospbate, 
3.40% hydrogenafled fatty acid (average 

moL weight 285), 
3.4<J% condensation product of tallow 
alcohol and 11 moles ethylene 
oxide per mole alcohol, 
6.20% sodium silicate (Si0 a /Na,O=2.1), 
0.80% earfaax yui gtfaykellidose, 
0.40% toluene sulphonate sodium sah, 
1.50% sodium sah of the maleic anhydride- 
vinyl methyl ether copolymer (moL 
weight about 200.000, monomer 
ratio 1 : Vi 



dimeihylsu'cone <viscostty : 

200.000 co at 25° Q, 
sodium sulph ate, 
sodium perborate tetrahydtate, 
b rigfwm er, perfume, 



0.20% 

13.00% 
25.00% 
2.10% 
8.6Q%l 



An aqueous solution (tap water) containing 
1!% of sa id composition when used in a turn* 
bier type washing machine or in a conventional 
top loading automatic washer, yielded only 
reduced suds at any temperature between room 
temperature and 92° Q and cleaned 
thoroughly. 

Ot her compositions found to be suitable 
were me following: 



Example I I 
45 9.00% teuryiphosphine oxide, 
250O% sodium mpolypfaosphflte, 
2.00% sodium ethylene dlaminocetraacetate, 
106|% uaOuxyui e t hyfceHiHoBr, 
3.6Q% •odsom toluene sulphonate, 
50 27.00% sodium sulphate, 

17 .50% sodium perboran^tesrahydrate, 
2.0Q% sodium chtoride, 
1.40% sryrene-malek anhydride copolymer 
(monomer ratio 1:1; molecular 
55 weight: about 50,000), 

0.45% sflanaied siHcar (median parade 
size: about 20 m^; cpwrifjr* surface 
area: about 180 m a /g); 



enzyme product (40%, active pro- 



i.oq%. 



2,55"% miscellaneous, 
7.50% 



The copolymer may be replaced by the 
sodium sah of a maleic anbyoiide>-ethyleoe co- 
polvmer (moL wt 150,000) or by the ethanol- 
amide derivative of the maleic anhydride- vinyl 
ethyl ether copolymer (moL wt: 25,000). 

Example in 
sodium coconut alcohol sulphate, 
sadarm trlpoiyphDsphate, 
sodium nitxilotxiacetate, 
sodium sulphate, 

enzyme products (40% active 
enzyme mixture containing 8 parts 
of protease and 2 parts of amylase); 
sodium toluene sulphonate, 
sodium silicate 

(SHVNa,0= 1.6/1), 
Sodium salt of maleic anhydride- 
vinyl methyl ether copoly m er (mono- 
mer ratio: 2:1; molecular wt,: 
75,000), ™~™r wc. 

mafayt-pbcnyl Bfioone, compounded 
whh M% by wt. of silica (ya- 
coaty m 25° C: abas 150,000 



27.00% 
25.00% 

4.00% 
21.00% 

1.50% 



3<sa% 

4.00% 
2^0% 



au a c c Maac w (perfume, brigbsner, 



0.80% 
2.60% 

s.oq% 

7.00% 



40.00% 
27.50% 
9JO% 
4.50% 



030% 



balancej 



17.30% 

40.50% 
4.00% 

•*oq% 



0J0% monoethanoumime, 
0J(J% methyl - phenyl silicone (viscosity 

200^ as at 25* C), 
230% sodfcnn salt of n»M ^ anhydride- 

vmylmethyl - ether copolymer 

(monomer ratio 2: 3: moL wt, 

225,000), 



sodium sah of m»H<- anhydride- 
vinyl methyl ether copo ly mer (mono- 
mer ratio 1:1; moL wt 50,000), 
silanated sulca (particle size: 15 
m/», specific surface area: 215 

sodium silicate (Si0 2 /Na,O= 1.6/1) 



sul- 



. V 
sodium finear alkyl 
phonate(C: 11.9), 
sodium ^polyphosphate, 
sodium nio^lotxiacetate, 
sodium ethylene - 1 - hydroxy - 1,1 
ate, 



60 



65 



70 



75 



80 



85 



TV go 
sodium 3 - (N,N - dimethyl - N- 
tetraaVcyiammonio) - propane - 1- 
phosphare, 

sodium tripoiyphosphate, 

sodium perborsce tetrahydrate, 95 



100 



105 



110 



115 
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6.00% sodium silicate 

(SiO a /Na a O== 1.6/1), 
2.00% sodium toluene sulpfaonate, 
12.00% sodium sulphate, 
5 3.20%* miscellaneous (minor ingredients), 
9.50% moisture. 

Example VI 
5.00% tallow alcohol - ethylene oxide (11) 
condensate, 
10 45.00% sodium tripolyptosphate, 

1 8.00% chlorinated tosodimnphosphare, 
20.00% sodium silicate 

(SiO,/NaaO=2.8/l), 
1.50% sodium sah of maleic anhydride- 
15 vinyl buiyfl ether copolymer (mono- 

mer ratio 1 : 1; moL wt 150,000), 
2.00% sodium salt of vmylpyrroHdone- vinyl 
2 acetate copolymer (monomer ratio 
1 : 1; moL wt 50,000), 
20 0.50% of a 1 : 1 mixture of dimemylsOicone 
(viscosity 200,000 as at 25° C) and 
silanated silica (median particle 
size: 15 m/i; specific surface area 
215 m*/g; pH in 1:1 mixture of 
25 water/isopropyl-alcohoi : 8.59); 

ff.00% moisture. 
WHAT WB CLAIM IS: — 

1. A detergent composition comprising 

(a) from 2% to 30% by weight of a water- 
30 soluble, organic, nao-cationic surface active 

agent; 

(b) from 0.05% to S% by weight of a suds 
controlling agent sejecoad from: silicones, 
finely divided ^P^***^ suica, finely divided 

35 hydrophobic homopoiymers and copoly- 
mers of styrene, etfaene, fluoroertfaene, 
buoene and csobutene; and mixtures thereof; 
and 

(c) from 0 S% to 8% by weight of <a homo- 
40 polymer of a vinyl compound having the 

formula CH»=HCM a , wherein M 1 repre- 
sents a pyrrolidone radical, a — OCOCH«, 
— OCOClHs, — OCH,, — OCA radical, 
or a copolymer of more than one of these 

45 monomers, having a molerritor weight from 
5,000 to 50,000; a polymer having a general 
formula <-CEI l — GHT S — O-i- having a 
molecuiar weight from 1,000 to 50,000; or 
a copolymer of maleic acid anhydride and 

50 a vinyl compound of the formula 
GH # =HCM 1 , wherein M* r ep r e s e nt s a 
aBroxy radical, a phenyl rad i cal, or a 
hydrogen atom, having a molecular weight 
from 10,000 to 300,000 or a water-soluble 

59 alkali-metal, ammonium or substituted 
amujouium salt thereof. 

2. A co mp os i tion as daimed in claim 1, 
w h ere i n mere is also present up to 8C(% by 
weight of a water-soluble builder salt. 

60 3. A composition as claimed! in. daim 2, 
wherein the water-soluble builder salt is pre- 
sent in an amount from 15% to 451%, 

4. A composition as riaimed in any one of 
claims 1 to 3, wherein there is present 7% to 



14% by weight of water-soluble alkali-metal 65 
salt of an organic sulfuric reaction product 
having in its molecular structure an aikyi radi- 
cal containing from 8 to 22 carbon atoms and 
a sulfonic acid or sulfonic ester radical 

5: A composition as dmmfri in claim 1 or 70 
2 or in claim 4 is independent on claim 1 or 
2, wherein there is present from 15:% to 80% 
by weight of a water-soluble inorganic builder 
salt, or mixtures thereof. 

6. A composition as claimed in daim 5, 75 
wherein there is also present a water-soluble 
organic builder salt or a mixture of such salts. 

7. A com p os i tion as claimed in any one of 
claims 2 and 3 to 6, when appendant to daim 

2, wherein there is present from 10% to 30% 80 
by weight of a water-soluble organic builder 
salt, or a mixture of such salts. 

8. A composition as nfaimfrl in any one of 
claims 1 to 7, wherein there is present from 
12% to 50% by weight of a hydrogen peroxide 85 
additioa compound. 

9. A composition as claimed in claim 8, 
wherein there is present 25% to 35% of 
sodium perborate. . 

10. A composition as claimed in any one of 90 
claims 1 to 9, wherein there is present, as 
suds^controlhng agent, 0.05% m3y o by weight 

of a silicone or a silanated silica or a mixture 
thereof. 

11. A composition as claimed in daim 10, 95 
wherein the silicone present is a dimethyl- 

or methyi-pheuyl silicone wherein the ratio of 
the ™»1otIpt- weight of the hy dr oc ar bon radi- 
cals to the atomic weight of the silicon atoms 
varies from 0*5/1 to 6/1, and the said sali- 100 
cones have a viscosity from 5 to 500,000 centi- 
stokes at 25° C 

12. A composition as claimed in daim 11, 
wherein the ratio of the molecular weight of 

the hydrocarbon radicals to the atomic weight 105 
of the silicon atoms varies from 1.8/1 to 2.2/1 
and the' silicones have a viscosity from 200 to 
25,000 cendsmkes at 25° C 

13. A composition as d aimed in Claims 11 

or 12, wherei n there is also present from 3% 110 
to 10% by weight, calculated on die weight of 
the silicone*, of silicon dioxide having a 
median particle size of at most 25m/t, and a 
specific s ur face area above 50 m a /g. 

15. A composition as d aimed in any one of 115 
Claims 1 to 14 wherein component (c) com- 
prises from /.5!% to 5% by weight of a maleic 
anhydride- vinyi Ci_^ alkyl ether copolymer, 

and an alkali metal salt thereof, having a mole- 
cular weight from 10,000 to 300,000. 120 

16. A composition as claimed in Claim 15, 
wherein component (c) comprises 1.0% to 
2L5*% by weight of a maleic anhydride-vinyl 
methyl ether, and an alkali metal salt thereof, 
having a molecular weight from 75,000 to 125 
200,000. 

17. A detergent composition as claimed in 
Claim 1 and substantially as described in any 
one of the Examples herein. 
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